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Abstract About 35 % of the population of Nepal (1.45 M households) has been 
engaged in community forestry, depending on the activity for their livelihoods and 
community development. Climate change is threatening community forestry, for 
which impacts are likely to be greater than many other sectors, but little scientific 
information is available. Hence, local knowledge—as drawn on in this paper—is 
expected to beneficial for conservation planning and climate change adaptation 
strategies. The analysis is based on a focus group discussion and a survey of 31 
members of Thotne Khola Community Forest User Group in Kaski, Nepal. Locally 
identified climate change effects on community forests and related causes include: 
coppiced Schima wallichii and Castanopsis indica is dying due to higher summer 
temperatures, increased pest infestations due to higher summer temperatures and 
delayed rainfall; more wilted trees due to higher summer temperatures; and more 
droughts and extended summers. A highly effected tree is Myrica esculenta , the 
fruit of which are ripening 10-15 days earlier due to higher temperatures in early 
winter, and have become less palatable and have accumulated more water due to 
more rainfall in early Chaitra (mid-March to mid-April). Climate change effects 
identified using local knowledge are aligned with related scientific observations 
available in published literature. It is concluded that drawing on local knowledge 
should be accepted as a legitimate approach for climate change adaptation strategies 
and forestry-related policy in the developing world, where science-based informa¬ 
tion availability is often lacking. 
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Introduction 

Climate change and its effects on various sectors of the economy, including forestry, 
is one of the most important global concerns as researchers have revealed adverse 
effects of climate change on forests, ecosystems, agriculture, livelihoods and many 
other resources across the world. Munang et al. (2013) argued that climate change is 
affecting millions of people and their efforts to reduce poverty. Chaudhary and 
Bawa (2011) argued that consequences of climate change for biodiversity, 
ecosystem services and human wellbeing in the Himalayas will be more severe 
than in many other parts of the world. The Himalayas is one of 34 identified global 
hotspots for biodiversity (Myers et al. 2000). More than 750 million people live in 
the Himalayan region (Chaudhary and Bawa 2011). Apart from huge environmental 
services, forests in this region are vital resources for livelihood activities, 
particularly for poor local people. In Nepal, community people manage community 
forests for their livelihoods and community development utilizes forest resources, 
ensuring sustainable forests management (Department of Forests, Nepal 2012). 
Hence, any effects of climate change on community forests will not only disrupt 
ecosystem functioning and biodiversity but also the livelihoods of community 
people and sustainable community development. Most of the forest-dependent 
people in Nepal have few alternative livelihood options, coupled with low adaptive 
capacity due to limited information and poor access to services and lack of social 
welfare (Gentle and Maraseni 2012). Sharma (2011) argued that Nepal is more 
vulnerable than many other countries to the adverse impacts of climate change due 
to its mountain geography. Gentle and Maraseni (2012) argued that the negative 
impacts of climate change on Nepal are significant due to its fragile economic and 
environmental base. 

Aligning with the global climate change trends, the climate in Nepal is also 
changing. In Nepal, from 1977 to 1994 the mean annual temperature increased by 
0.06 °C per year (Shrestha et al. 1999; Ebi et al. 2007). It is reported that annual 
temperatures in Nepal are rising 0.41 °C per decade (Shrestha et al. 2000; Kansakar 
et al. 2004; Dahal 2005). In fact, the warming rate is even higher than the global 
average (Du et al. 2004; Baidya et al. 2008) and the warming rate is higher in the 
Mountain and the Middle hill zone than the Terai (lowland) (Shrestha et al. 1999, 
2000). Furthermore, an increasing trend rate of rising temperatures has been 
projected for this century (IPCC 2007). Apart from temperature rise, observed 
climate change phenomenon in Nepal include: changing precipitation patterns; 
glacier recession; less predictable timing of onset of monsoon seasons; and 
increasing incidence of severe storms, landslides and droughts (Sharma 2011; 
Gentle and Maraseni 2012). The adverse impacts of climate change on agriculture, 
forests, water bodies and human health in Nepal have been reported by several 
researchers e.g. Malla (2008), Regmi et al. (2008), Manandhar et al. (2011). It is 
also reported that climate change impacts, such as unpredictable rainfall, longer 
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droughts, floods, water scarcity, landslides and decreased food productivity are 
increasing both in magnitude and frequency in Nepal (Anonymous 2009). 

Community Forestry (CF) in Nepal has made enormous contributions to 
biodiversity conservation, improving forest conditions, empowerment of women, 
community development and improved livelihoods (Department of Forests, Nepal 
2012; Gurung et al. 2013). CF is also playing a vital role in total carbon 
sequestration in Nepal (Shrestha et al. 2013). Moreover, the Nepal CF experience 
has increasingly gained worldwide recognition as a highly successful program 
(Gautam et al. 2004). In Nepal, CF has been practiced since 1978 although the 
current concept of Community Forest User Groups (CFUGs) was introduced in 
1993. Community forests are managed by CFUGs as legitimized autonomous 
bodies under the Forest Act 1993 and Regulation 1995 (Bhattacharya and Basnyat 
2003). The policy of the government is to hand over the accessible forests as 
community forests to the CFUGs for management and utilization of forest resources 
(Department of Forests, Nepal 2012). Up to 2012, about 35 % of the population of 
Nepal (1.45 M households) had been involved in CF (Department of Forests, Nepal 
2012). These local people depend heavily on community forests for their livelihood 
activities as well as community development activities including building schools, 
road construction and constructing potable water facilities. Climate change 
threatens their livelihoods and community development. 

Local knowledge is importantly recognized in the latest climate change policy 
arenas (such as REDD+) for facilitating sustainable forest management. Scientists 
also believe that local communities’ indigenous knowledge is beneficial for climate 
science and policy (Cruikshank 1981; Reidlinger and Berkes 2001; Moller et al. 
2004; Akhter et al. 2013). Globally, several studies on indigenous knowledge have 
been conducted on the topics of perceptions about climate change (Vedwan and 
Rhoades 2001; Duerden 2004; King et al. 2008; Martello 2008; Byg and Salick 
2009; Salick and Ross 2009; Sharma et al. 2009), and consequences of climate 
change for biodiversity and agriculture (Chaudhary and Bawa 2011). Climate 
change effects in Nepal has been studied in few research projects (Gautam et al. 
2010), and most of this research have been undertaken on climate change and its 
effect on community forests with respect to both biophysical and social dimensions 
(Jianchu et al. 2007). Therefore, this study investigates climate change effects on 
community forests using local knowledge and addresses the following three 
questions: (1) how do local users identify climate change effects on community 
forests? (2) what causes do local users perceive for each effect on community 
forests? and (3) how do local users identify effects and related causes consistent 
with available scientific observations? 


The Study Site 

The study has been conducted in Thotne Khola Community Forest User Group, 
which has managed Thotne Khola Community Forest since May 1998. The group 
consists of 148 members. Thotne Khola Community Forest is located at Sarangkot 
VDC (Village Development Committee), Kaski District, Nepal (Fig. 1), with a total 
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Fig. 1 Top panel District map of Nepal showing the study District (Kaski), bottom panel map of Village 
Development Committee (VDC) of Kaski district, Nepal showing the study area (Sarangkot VDC). 
Source: Government of Nepal (2013) 
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area of 81.5 ha. An 11 member non-political executive committee is elected out of 
148 members for each operational plan period (5 years). Of the 11 members, three 
are female and eight male, one member is from a lower caste and three are from 
indigenous groups. The executive committee is responsible for forest conservation 
and rational use of forest resources for social and economic development of the 
community following the respective community forests constitution and operational 
plan. Out of six units, VDCs are the fourth level units in the administrative hierarchy 
in Nepal (Manandhar et al. 2011). 

Thotne Khola Community Forest is a Schima wallichii (Chelauni) and Castanopsis 
indica (Katus) dominated mixed deciduous forest where Alnus nepalensis (Utish), 
Myrica esculenta (Kafa) and Madhuca latifolia are associated trees. Among three land 
categories in Nepal (terrai, middle hills and mountains), Thotne Khola Community 
Forest is located in the middle hill zone at about 1,600 m altitude. The forest was 
previously degraded by grazing, forest fires and illegal cutting. To facilitate recovery, 
the government handed over the forest for community management. Prohibited 
activities include: purchasing, selling and transferring ownership of forest land; forest 
destruction and deforestation; shifting cultivation; any construction work; activities 
that promote landslides and soil erosion; and hunting and capturing wild animals and 
removal of soil, sand, rock, and pebbles. Permitted activities include: sale of up to a 
prescribed amount of timber; forest-based small-scale enterprises; growing seedlings 
in nurseries as per community need; planting non-timber forest products (NTFPs) 
under trees and in the natural open space of forests; collection and distribution within 
the community of timber and fuel wood after silvicultural operations; and collection of 
grasses, litter from forest floor, wood for agricultural tools, naturally fallen firewood, 
fruits of chestnuts and any other NTFPs. Furthermore, at least 25 % of income from 
community forest will have to be invested in community forest development and the 
remainder in community development. Prescribed silvicultural activities in the 
operational plan include: 

• Retaining the best coppice from many sprouts of each stump of S. wallichii and 
C. indica. During the first operation CFUG cut all sprouts except the best three 
(healthy and straight); in second operation (after 6 years of first operation), 
CFUG cut all remaining sprouts except the best one from each stump, a 
procedure known as singleing. 

• Thinning, pruning and cleaning to make stands productive in a specific plan 
period. 

• Removal of diseased, dead, dying and deformed (4D) trees. 

It is assumed that extensive work experience in community forests management 
is necessary for identifying climate change effects. Hence, older CFUGs should 
have the greatest understandings of climate change effects on community forests. 
Therefore, the following criteria were used for selection of the CFUG: (1) age of 
CFUG, i.e. officially handed over the forest at least 10 years before the present 
study; (2) at the stage of substantial harvesting and benefit sharing; and (3) presence 
of some intervention in forest management. These attributes of the selected CFUG 
were as follows: the age of Thotne Khola Community Forest User Group was 
13 years; the operational plan of Thotne Khola Community Forest was revised in 
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2004; and the CFUG planted medicinal plants in Thotne Khola Community Forest. 
Furthermore, accessibility to the researcher was also considered in selecting the 


CFUG. 


Research Method 

A survey of 31 members of Thotne Khola Community Forest User Group in Kaski, 
Nepal was conducted using a semi-structured questionnaire. The 31 respondents out 
of 148 members were selected randomly. Initially, five members (one school 
teacher, two members of executive committee, one elderly woman and one elderly 
man who regularly visited the forest) were surveyed to test the questionnaire. The 
final questionnaire included questions about demography and involvement of 
respondents with CF, understanding about climate change, knowledge about 
observed changes in structure and composition of community forests and reasons for 
identified changes. During analysis of the results of the household survey, a list of 
identified observed changes in community forests with respective identified climatic 
causes was prepared. A focus group discussion was arranged confirming the list 
after minor corrections. Twenty members of Thotne Khola Community Forest User 
Group (male, female, young, old, member of executive committee) were present for 
the focus group discussion for an hour. Finally, Thotne Khola Community Forest 
was visited to triangulate the provided information with on-ground effects. 


Study Findings 

Demography of the Respondents 

Of the 31 respondents, 68 % were female, 58 % were more than 50 years old and 
94 % have engaged with Thotne Khola Community Forest management for more 
than a decade (Tables 1 and 2). Just under half (48 %) of respondents had completed 
at least primary schooling (Table 2). Most of the respondents (61 %) practiced 
farming as their primary occupation, whereas 32 % collected forest products as their 
secondary occupation (Table 3). Regardless of occupation, all respondents have 
entered into the forest to collect forest products either for their household use or to 
sell into the market for additional income, although they engaged in some other 
secondary occupation (usually agriculture, services and small business). 

Understanding of the Respondents About Climate Change 

Of the 31 respondents, 45 % mentioned that they know about climate change. The 
studied community forest is in the remote area where about half of the respondents 
are illiterate and there is no electricity connection in some houses. They build their 
houses within the forest area, collect forest products and practice farming either on 
their own land or land owned by others for their day-to-day life, rarely being 
interested in other issues including climate change (users’ opinion). So they 
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Table 1 Sex and age classes of the respondents 

Respondent frequency Sex 



Age 


Male 

Female Total 

<30 years 30-50 years 

>50 years Total 

Number 10 

21 

31 

4 9 

18 31 

Relative frequency (%) 32.3 

67.7 

100 

12.9 29 

58.1 100 

Table 2 Educational status of respondents and the time period respondents have engaged in community 
forest management 

Educational status 


Frequency 3 

Time period engaged in community 
forest management 




Time period 

Frequency 

Illiterate 


16 (51.6) 



Primary (up to class 5) 


3 (9.7) 

<5 years 

1 (3.2) 

Lower secondary (up to class 8) 


3 (9.7) 

5-10 years 

1 (3.2) 

Higher secondary (up to class 12) 


9 (29.0) 

>10 years 

29 (93.6) 

Total 


31 (100) 

Total 

31 (100) 

a The figures in parenthesis are percentages 



Table 3 Primary and secondary occupation of the respondents 


Occupation 



Primary 

Secondary 




Frequency 3 

Frequency 

Forest product collection and sale 



0 (0.0) 

10 (32.3) 

Farming (work in their own land) 



15 (48.4) 

6 (19.3) 

Farming (work in others’ land) 



4 (12.9) 

0 (0.0) 

Services 



6 (19.4) 

2 (6.5) 

Small business 



5 (16.1) 

6 (19.3) 

Others 



1 (3.2) 

7 (22.6) 

Total 



31 (100) 

31 (100) 


a The figures in parenthesis are percentages 


generally do not know about climate change. Among the 45 % of the respondents 
who knew about climate change, most (29 %) heard about climate change jointly 
from friends, family and the media (Table 4). The media was a common source for 
the users knowing about climate change. Importantly, 7 % of users are aware of 
climate change because they recognize changes in climatic elements including 
temperature and rainfall. An additional 7 % of users understand climate change 
from their practical experiences. As they work in the fields they can explain the 
changes in climatic components. One user’s statement about climate change was 
that “in winter previously we used to wear light clothes and no sandals but now we 
have to wear more clothes and sandals and also found cracks in the skin on our 
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Table 4 Sources of 
understanding of Community 

Source of knowledge 

Frequency (%) 

Forest User Group about climate 
change 

Friends and family 

7.1 


Media 

14.3 


Observation 

7.1 


Practical experiences 

7.1 


Friends, family, media and observation 

21.4 


Friends, family and media 

28.6 


Observation and practical experiences 

14.3 


Total 

45.2 


legs”. Therefore, it is evident that users are able to understand climate change from 
their practical experiences. 


Climate Change Effects on Community Forests 

Members of Thotne Khola Community Forest User Group (users) explained their 
local knowledge of the observed variation in forest structure and composition on 
Thotne Khola Community Forest, climate-related causes of variation if any and 
experiences of observations of variations of climatic components and related 
effects. The identified climate change components reported to be affecting 
community forests are higher annual temperatures, higher summer temperatures, 
changing pattern of rainfall throughout the year, short and early winter, and 
prolonged summer and longer droughts (Table 5). 

Users reported that coppices of S. wallichii and C. indica trees in Thotne Khola 
Community Forest are dying due to higher summer temperatures, although S. 
wallichii is relatively drought resistant. Coppices of this species are also dying, due 
to more intense droughts. Fruits of M. esculenta have become less palatable and 
have accumulated more water due to more rainfall in early Chaitra season (mid- 
March to mid-April). This fruit is also ripening 10-15 days earlier than the usual 
time due to higher early winter temperatures. Users also observing that fruits of M. 
esculenta are becoming smaller whereas the seeds are increasing in size, i.e. the 
edible portion is declining over time. However, respondents were unable to explain 
the reason for changing fruit size. The flowering and fruiting pattern of M. esculenta 
is also changing due to climate change. One statement of a user about changing 
flowering and fruiting pattern of M. esculenta was “previously if one fruit of M. 
esculenta was harvested from one position of trees then another fruit was found in 
the same position in the same fruiting season but now after harvesting one fruit no 
other fruit in same position in the same season is found”. CFUG have noticed that 
higher early winter temperatures are the main cause for changing flowering and 
fruiting patterns of M. esculenta. 

Pest infestation, wilting of trees and invasive plants are major concerns in Thotne 
Khola Community Forest management because the abundance and frequency of 
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C Rauvolfia serpentine ) (March-April) 
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pest infestation, wilting of trees and invasive plants are increasing over time. Users 
recognized and explained that climate change is responsible for the increased 
intensity of pest infestation, wilting of trees, and increase in invasive plants. Users 
described that previously ant infestation was found in the dry season only but now it 
is found throughout the year due to less annual rainfall. One type of larva infestation 
which is locally known as Utish larva, because it is found in Utish trees (A. 
nepalensis), has been more frequent in recent years. The reasons are higher summer 
temperatures and delayed rainfall. The larva first attack either in the treetop or in the 
main stem then make a large channel into the main stem (Fig. 2), subsequently 
leading eventually to the dying of tree in part or whole. Previously larval infestation 
was found in A. nepalensis only but now it is also found in other tree species. 
Previously wilted trees were rarely found but now tree wilting is common in Thotne 
Khola Community Forest. Users reported that less rainfall and higher temperatures 
are the cause of tree wilting. A high number of ant-infected, larva-infected and 
wilted trees was also found during the field visit in Thotne Khola Community 
Forest. 

Apart from diseases and pest infestation, users reported that abundance of 
previously observed invasive plants is increasing as well as new invasive plants 
being found. During the field visit, it was found that invasive plants Bonmara 
(Eupatorium adenophorum) and Bokshiful (. Mimosa rubicaulis ) are pervasive across 
a large area of the Thotne Khola Community Forest (Fig. 2). In addition, landslides 
due to concentrated high rainfall events are increasing both in frequency and 
magnitude. The community forest user group harvests fruit of M. esculenta 
10-15 days earlier than the typical harvest time in the past. Previously, fuelwood 
was collected in November-December but now due to late rainfall, they collect 
fuelwood in January-February. Thotne Khola Community Forest User Group has 
planned to cultivate medicinal plants in Thotne Khola Community Forest on a 
commercial basis. Accordingly, they established trial plots of Kurilo ( Asparagus 
officinalis ), Tejpata ( Cinnamomum tejpata) and Sarpaganda ( Rauvolfia serpentine) 
in Thotne Khola Community Forest in 2011 (Fig. 2). Unfortunately, the seedlings of 
Tejpata and Sarpaganda have now died due to unusually high temperatures in 
Chaitra season 2011 (March-April). 


Discussion 

Schima wallichii and C. indica are dominant trees in Thotne Khola Community 
Forest. The main objective of handing over Thotne Khola Community Forest to the 
community management was to re-establish the forest through coppice regeneration 
of S. wallichii and C. indica , thereby ensuring community benefits (Baral 2011). S. 
wallichii and C. indica mixed forests in the middle hill zone in Nepal are considered 
as the most useful forest types because local people collect fuelwood, leaf fodder 
and timber from these species to meet their needs (Springate-Baginski et al. 2003). 
As coppices of S. wallichii and C. indica are dying due to warming climate and 
changes in precipitation (Table 5), forest recovery is being disturbed and the 
proportion of S. wallichii and C. indica trees is declining. Hence, it is apparent that 
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Fig. 2 Photos of users identified climate change effects on community forests: a pest infestation in A. 
nepalensis tree; b ant infestation in trees; c wilted trees; d landslide; e invasion of E. adenophorum; and 
f dying of medicinal plants in a trial plot 


under the current situation and management plan the main objective of community 
forest management would not be achieved for S. wallichii and C. indica mixed 
forests. Furthermore, in the long term this structural changes of S. wallichii and C. 
indica mixed forests will ultimately affect the ecosystem functioning of S. wallichii 
and C. indica mixed forests in the study area. It will also make S. wallichii and C. 
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indica dominated forests less important for the community and less financially 
viable. 

Fitter and Fitter (2002) observed early flowering of 385 British plants due to 
climate warming. They argued that temperature is a key determinant of plant 
flowering time and plants phenology is changing progressively due to climate 
warming. Miller-Rushing and Primack (2008) observed early flowering of 43 North 
American plant species due to rising temperature. Amano et al. (2010) developed a 
250 year index of first flowering date of 405 plant species in the UK to assess 
climate change impacts on plant communities. They also observed early flowering 
of plants due to climate change. Guo et al. (2013) observed early flowering of 
Castanea mollissima in China due to rising temperature. Vrsic et al. (2014) found 
the changes of ripening time of grapes in Slovenia due to warming climate. Garcia- 
Mozo et al. (2010) also observed changes in fruit ripening time due to warming 
climate in Spain. Vedwan and Rhoades (2001) reported changing pattern of apple 
flowering and degradation of quality of apple in the Western Himalayan region due 
to changing pattern of temperature and precipitation. The IPCC (2007) has also 
projected phenology will be affected in the Himalayas due to a warmer climate. In 
this study, users reported changing of fruit size, particularly reductions in the edible 
portion, changes in fruit ripening time, loss of taste and changes in flowering and 
fruiting time patterns of trees in Thotne Khola Community Forest. Therefore, it is 
evident that user-identified climate change effects are aligned closely with scientific 
evidence. M. esculenta produces edible fruit, which are popular among community 
people and an important dietary protein source. Consequently, in the broader scale 
this effect is a threat for community wellbeing and natural structure and 
composition of community forest of Nepal. The similar effects may also be 
expected in other tropical countries where M. esculenta exists in forest ecosystems. 

Moore and Allard (2008) stated that the pattern of forests pest infestation may 
change due to warming temperatures and changes in precipitation, because higher 
temperatures accelerate the development of insects and their reproductive capacity, 
and facilitate range expansion (Ayres and Lombardero 2000; Logan et al. 2003), 
ultimately leading to more insect infestations. Vedwan and Rhoades (2001) reported 
increased intensity of pest and disease in apples in the Western Himalayan region 
due to climate change. Simberloff (2000) stated that climate change helps invasive 
plants to out-compete non-invaders. Kleinbauer et al. (2010) observed that warming 
climate increases invasion of alien species potentially threatening endangered 
species out of their habitat. Climate change related disturbances, including 
landslides, facilitate entry of invasive species into the affected areas (Dukes and 
Mooney 1999). Subsequently large-scale invasion can alter ecosystem service 
provision (Le Maitre et al. 2011). Vicente et al. (2013) reported that the distribution 
of many invasive species will increase under climate change if there is no control 
action. In the present study, users identified changing patterns of pest infestation 
(more pest infestation in A. nepalensis , ant infestation), insect infestation in new 
species, increased abundance of invasive plants in forests and new invasive plants in 
landslides area (Fig. 2). Therefore, it is evident that local knowledge is useful for 
identifying climate change effects on forests and patterns of pest infestation and 
invasive plants are consistent with scientific observations. 


4?) Springer 



Climate Change Effects on Community Forests 


457 


Surprisingly, neither the CFUG nor the Forest Department are taking any counter 
measures against pest infestation, wilting of trees and invasive plants in the Thotne 
Khola Community Forest. CFUG considered these infected trees as the source of 
their income as users are allowed to cut these diseased and dried trees. The forest 
officials’ think that, as people are living in and around the forest area, chemical 
control of these diseases and pests will affect the community and it is also a matter 
of income generation for CFUG (Baral 2011). CFUG are greatly concerned about 
invasive plants management. During other forestry operations CFUG remove these 
invasive plants but now these are out of control. 


Policy Implications 

In Nepal, Community forests are managed under a 5-year operational plan, which is 
prepared by the respective CFUG with technical support from the Forest 
Department. Any adaptation measure is not possible without inclusion into the 
operational plan. The operational plan for the studied community forest was 
prepared in 1998 and was revised in 2004. However, in the revision nothing was 
included in regard to climate change adaptation or biodiversity conservation. The 
study revealed that due to climate change species composition of S. wallichii and C. 
indica dominant mixed forests may change, quantity and quality of forests stocks 
may be reduced, useful plant species will face greater competition from invasive 
plants and biodiversity will be reduced. Hence, the whole forest ecosystem may be 
compromised with substantial effects on the livelihoods of the community forest 
user group and the condition of the natural forest ecosystems. Therefore, for the 
continuity of sustainable community forest management and biodiversity conser¬ 
vation under anticipated climate change it is necessary to develop an adaptation plan 
for climate change accommodating the knowledge of the community forest user 
group and their aspirations. The adaptation plan must be included into the 
operational plan and implementation under the control of the CFUG should be 
ensured. 

The disease and pest outbreaks in community forests should not be considered as 
a source of fuelwood and income for the user group rather they are a threat for the 
long-term sustainability of forest management, biodiversity conservation, sustain¬ 
able forest dependent livelihood management and community development. Various 
silvicultural adaptation options including planting of mixed species, and disease 
resistant species, and pruning would be important options. In addition, a plan for 
weed removal, including killing of invasive plants just after the first summer rainfall 
will reduce the abundance of invasive plants, ant and pest infestation (a 
recommendation from users). Further research on the fruits of M. esculenta to 
ascertain the exact reasons for loss of taste, reduction of edible parts and 
accumulation of more water is needed. Research to examine the adaptation 
strategies of S. wallichi and C. indica coppice with increasing summer temperatures 
is also needed. 
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Concluding Remarks 

The Thotne Khola Community Forest User Group was able to identify the changes 
in forest structure and composition. They were also able to describe the cause of 
each change using their local knowledge, and most of the causes appear to be related 
to climate change. It is also found that climate change effects on the Thotne Khola 
Community Forest identified by the Thotne Khola Community Forest User Group 
are highly aligned with the mainstream scientific observations available in the 
published literature. So CFUGs’ knowledge is useful to identify climate change 
effects on community forests in Nepal. Therefore it can be concluded that collection 
of local knowledge should be used as a legitimate approach on which to base 
climate change adaptation strategies, conservation planning and forestry-related 
policy in the developing world, where science-based information availability is 
often lacking. 
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